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Abstract. Viola tricolor L. species, originates from the temperate zones of Europe 
and Asia. In Romania it grows in the mountainous and subalpine areas, in wet 
meadows, hayfields, near the edges of forests and stony grounds. The raw material 
is the entire aerial part of the plant (Violae tricloloris herba or Jaceae herba), 
rootless and harvested at flowering. The product contains triterpenoid saponins, 
mucilages, salicylic acid esters, anthocyanin pigments, volatile oil, tannin, mineral 
salts. The presence of Viola tricolor saponosides and rutoside, acts as diuretic-and 
depurative and expectorant. It has anti-allergic and laxative actions. In the case of 
Viola tricolor L. seeds, originating in Germany, both the energy and germinative 
faculty decline with the age of seeds. Of the three types of substrates studied, the 
best proved to be variant V1 (peat) that showed the best sprouting of Viola tricolor 
L plants.  
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Introduction 
 
It grows voluntary (as herb) in all continents. The species originates 
from the temperate zones of Europe and Asia. In our country it grows in the 
mountain and subalpine levels, in humid meadows, grass lands, forest edges 
and stony grounds. The species was taken into crop to ensure the raw 
material necessary, detaining large areas in France and Holland (main 
supplier of the vegetal product).    
The raw material comprises the entire aerial segment of the plant 
(Violae tricloloris herba or Jaceae herba), without the roots, and is 
harvested at flowering.  
The product contains triterpenoid saponins, mucilages, salicylic acid 
esters, anthocyanin pigments, volatile oil, tannin, mineral salts, etc.   
Has anti-allergic, diuretic and expectorant action. The infusion of 
Violae tricloloris herba is used for: convulsive cough, certain lung and 
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respiratory diseases, certain kidney affections, constipation, rheumatism, 
haemorrhoids, neurotic based spasms. 
 
Materials and methods 
The research conducted for this study, were performed during 2014 
and 2015 with the purpose to contribute to the thoroughness of knowledge 
related to seed germination of species Viola tricolor L. The experiences took 
place in the laboratory and the greenhouse belonging to the Phytotechny 
Discipline of USAMV Cluj-Napoca.  
1. The influence of seed age over the energy and germinal capacity 
of species Viola tricolor L. 
According to the STAS (national standard) for determining the 
germination, we have used 4 repetitions of 100 seeds each (Linhard 
recipient/vessel), which were placed in the germinator while maintaining 
constantly the: temperature at 20° C, humidity at 70% and permanent light.  
The used seeds were received from Germany (unknown if this is 
variety/breed? or local population), harvested in July 2014: 
Three variants were taken into study: 
 V0 (Mt)  – average of the experience 
V1  – 5 months after harvest (December 2014) 
 V2  – 7 months after harvest (February 2015) 
V3 – 10 months after harvest (May 2015) 
 
2. The influence of the substrate on springing of plants for 
species Viola tricolor L. 
In the experience, three substrates were used (Table 1): 
Table 1  
Substrates used in the experience 
V1 Peat  
V2 Farmyard Manure 
V3 
30%      Celery Soil  
30%      Peat 
30%      Farmyard Manure 
10%      Sand 
 
With each substrate, one experience was accomplished, made up of 3 
repetitions of 100 seeds each. The maintenance of the experiences included 
daily irrigation and weekly monitoring of the sprouting of plants.  
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Peat – fertilized substrate, originating from yellow peat, pH (5.5-
6.5), fertilizer NPK 14:16:18 – 1.00/1.05 kg/m3. 
The seeding was performed on the 27.03.2015 and springing took 
place on the 15.04.2015. Readings were carried out from the day of 
springing up to the 15.05.2015, date at which the plants stopped springing, 
on the three substrates taken into study.  
 
Results and discussion 
 
1. The influence of seed age over the germinal energy of species Viola 
tricolor L. 
From Table 2 it can be noticed that the germinal energy decreases 
based on the seeds “age”. The germinal energy, variant 1, recorded 
distinctive positive significant differences (37.75% - for the seeds placed for 
germination in December or five months after harvesting), from the witness 
variant (average of the experience – 29.75%). At variant 2 (32% - for the 
seeds placed for germination seven months after harvesting), the germinal 
energy does not report significant differences from the witness. At variant 3 
(seeds placed for germination ten months after harvesting), the germinal 
energy decreased with 34.5% and recoded distinctive negative significant 
differences (19.5%) from the witness.  
According to the Duncan test, between the three studied variants there 
are significant differences (Table 2).  
 
2. The influence of seed age over the germinal capacity of species Viola 
tricolor L. 
From Table 3 it can be noticed that the germinal capacity decreases 
with the age of the seeds. The germinal energy, variant 1, recorded 
distinctive positive significant differences (41.75% - for the seeds placed for 
germination in December or five months after harvesting), from the witness 
variant (average of the experience – 30.92%). At variant 2 (28.25% - seeds 
placed for germination seven months after harvesting), the germinal 
capacity decreased with 8.6% and does not record statistical differences 
from the witness. At variant 3 (seeds placed for germination ten months 
after harvesting), the germinal capacity decreased with 26.4% and recoded 
negative significant differences (19.5%) from the witness. 
According to the Duncan test, between variants 2 and 3 there are no 
significant differences for the influence of seeds age over the germinal 
capacity. However, there are significant differences between variants 1 and 
3 (Table 3).  
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Table 2  
The influence of seeds “age” over the germinal energy of species 
Viola tricolor L (Cluj-Napoca, 2015) 
Variant
s 
Seeds age 
Germinal energy 
±Differenc
e 
Significanc
e  
Dunca
n Test 
Germinate
d seeds 
% 
 
 
% 
Averag
e (Mt) 
- 29.75 100.
0 
- - - 
V1 
Decembe
r 2014 
37.75 
126.
9 
8.00 xx c 
V2 
February  
2015 
32.00 
107.
6 
2.25 - b 
V3 
May  
2015 
19.50 65.5 - 10.25 00 a 
DL 5%= 4.70  DL 1%= 7.12  DL 0.1%= 11.43 
 
Table 3 
The influence of seeds “age” over the germinal capacity of species 
Viola tricolor L (Cluj-Napoca, 2015) 
Variants Seeds age 
Germinal capacity 
±Diffe-
rence 
Signifi-
cance 
Duncan 
Test Germinated 
seeds  % 
 
% 
Average 
(Mt) 
- 30.92 100 - - - 
V1 (Mt) 
December 
2014 
41.75 135.0 10.83 XX b 
V2 
February 
2015 
28.25 91.4 - 2.67 - a 
V3 
May 
 2015 
22.75 73.6 - 8.17 0 a 
DL 5%= 6.71  DL 1%= 10.16 DL 0.1%= 16.32 
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 3. The influence of substrates on the springing of plants of 
species Viola tricolor L. 
The uppermost percentage of plants springing was recorded at 
variants V1 (48.33%) and V3 (44.00%). Variant 1 (peat) has recoded 
positive significant differences over the witness V2 (manure). Variant 3 
(soil mixture), although with only 10% more plants springing over the 
witness, does not record statistical differences from the sample taken as 
witness (Table 4).  
According to the Duncan test, between variants 1 and 3 there are 
significant differences. Between variant 2 and the other studied variants 
there are no significant differences.  
Table 4 
The influence of substrates on the springing of plants of Viola 
tricolor L 
(Cluj-Napoca, 2015) 
Variants 
Seed germination 
±Diffe-
rence 
Signifi-
cance 
Duncan 
Test 
Springing 
of plants 
 % 
 
 
% 
V2 – Manure (Mt) 40.00 100 - - ab 
V1 – Peat  48.33 120.8 8.33 x a 
V3 – Mixture 44.00 110.0 4.00 - b 
DL 5%= 6.12  DL 1%= 10.13 DL 0.1%= 18.97 
 
Conclusions and recomandations 
 
 For the seeds of Viola tricolor L., originating from Germany, the 
germinal energy and capacity are decreasing with the age of the seed. The 
germinal energy and capacity recorded the highest values after five months 
after harvest (37.75%, respectively 41.75%), and after ten months, the 
values decrease by half (19.50%, respectively 22.75%).  
From the three substrate variants studied, the better one has proven 
to be variant V1 (peat), onto which the best springing of Viola tricolor L. 
plants was recorded.   
For the planting of Viola tricolor L. seeds, we recommend using 
with an age up to maximum 5 months from harvesting, for the seeds to be at 
maximum germinal capacity.  
For the Viola tricolor L species seedling we recommend: the mixed 
variants V1 (peat) and V3 (mixture).  
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